report of others form of the INICO-FEAPS scale. For 710 individuals with ASD, both self-reports and reports of others were completed. The mean age ± SD for individuals with ASD was 20.47 ± 2.76 years for questionnaires completed by individuals with ASD, and 20.71 ± 2.75 years for questionnaires completed by parents. Information on gender, ICD-10 autism diagnosis, proportion of ID, residence, and current daytime activity is provided in Table 1 . Daytime activity is categorized into five subgroups including no regular daytime activity, normative occupation (equal to employment without support), normative education (attending postsecondary, upper secondary, or primary and lower secondary school), customized employment (e.g. employment with support or in sheltered vocational settings) and customized education (e.g. attending a customized educational program). Of the ASD study population answering the self-report questionnaire, 24.57% reported that they completed the INICO-FEAPS scale with assistance from another person.
QoL instruments
The INICO-FEAPS scale features two forms, a self-report form and a report of others form. Both forms of the scale consist of 72 items divided among eight subdomains, self-determination (SD), rights (RI), emotional wellbeing (EMO), social inclusion (INCL), personal development (DEV), interpersonal relationships (RE), material wellbeing (MAT), and physical wellbeing (PHY). The content of each item is the same across the two forms of the scale. Both written and visual instructions for completing the scale were provided in the self-report form, whereas the report of others form has written instructions only. For each item, the following four response options were available: never, sometimes, often, and always. This resulted in a score for each item ranging from 1 to 4 or 4-1 depending on whether the wording of the specific item was reversed. Each subdomain score is calculated by summing up the score for each of the nine items, and a total score is then calculated by summing up the domain scores. The development of the INICO-FEAPS scale is described in detail in Gomez et al. (2015) .
In this study, the INICO-FEAPS scale was administered to both adolescents and adults with ASD as well as to their parents. However, it was necessary to perform a few modifications. Gomez et al. (2015) stated that the scale is intended for adolescents and adults participating in some type of occupational activity or engaged in some type of professional work as some items are related to this topic. In our sample, because we knew beforehand that some participants were still enrolled in education, we slightly modified the relevant items by including the possibility of being enrolled in education. Moreover, the scale includes, in item 45 of the selfreport form, an extra guideline. Specifically, it addresses the need for technical support in everyday life, such as adapted keyboard and pictograms, i.e., "If you do not need technical help, select ALWAYS." Similarly, we added similar extra guidelines to seven items to make answering possible for individuals living and managing life independently in proportion to the content of the specific items. n = sample size; ASD = autism spectrum disorder; Other PDD = other pervasive developmental disorder.
A. Knüppel et al. Research in Developmental Disabilities 75 (2018) 11-21 The first author of the original paper on the INICO-FEAPS scale (Gomez et al., 2015) , Laura E. Gomez, kindly gave advice in connection with these modifications (personal communication, September 3-4, 2015) . Despite these minor modifications, the Danish version of the INICO-FEAPS scale was considered comparable to the original scale, as the modifications were few and did not change the main content of the original items. In the report of others form, the parents were instructed to rate their child's QoL as they believed the children themselves would rate it. In addition to the INICO-FEAPS scale, the individuals with ASD were asked to complete the Personal Wellbeing Index (PWI) -intellectual disability (Cummins & Lau, 2005) . The PWI is a seven-item scale where each item ranges from a score of 0 (not satisfied at all) to 10 (completely satisfied) and the summing up of the item scores constitutes a total score. The intellectual disability form of the PWI was used due to the form's easily understandable language. Furthermore, a single-item visual analogue scale that measures QoL (single-item VAS QoL scale) was applied to individuals with ASD and their parents. This item covered "satisfaction with life as a whole" ranging from 0 (not satisfied at all) to 10 (completely satisfied). This item is similar to the optional item on the PWI (International Wellbeing Group, 2013) , but it is also used in other research settings (de Boer et al., 2004) . As was the case with parental reports on the INICO-FEAPS scale, the parents were instructed to complete the single-item VAS QoL scale as they thought their son or daughter would do. The order of the QoL scales on the questionnaire was as follows: the single-item VAS QoL scale, the PWI (self-report only), and the INICO-FEAPS scale.
Procedure
This study is part of a Danish nationwide survey conducted for the purpose of exploring outcomes among adolescents and adults with ASD, including outcome on QoL. The sample of the survey included all individuals born 1990-1999 and diagnosed with ASD in childhood at Danish child psychiatric hospitals before the age of 14 years. They were identified in the Danish Psychiatric Central Research Registry (Mors, Perto, & Mortensen, 2011) and contacted via mail, thereby invited to take part in an online survey. Several analyses comparing responders and non-responders of the survey were performed with comparisons of psychiatric history and ICD-10 autism diagnoses of the individuals with ASD, and sociodemographics of the individuals with ASD as well as their parents. Only minor differences were found, however with a tendency that socioeconomically advantaged families participated more often (Knüppel, Kjaersdam Telléus, & Lauritsen, 2017) . The informants of the study (i.e., both parents and individuals with ASD) were informed about the purpose and content of the study, and it was explained that participation was voluntary. In case of any questions regarding the study, it was possible to contact a researcher (AK) by phone or e-mail. Data were anonymized prior to statistical analysis, and the study was registered with The Danish Data Protection Agency (record no. 2008-58-0028).
Data analysis
In general, it was accepted that each person completing the INICO-FEAPS scale could fail to answer a single item in each domain and still be included in the study. For self-reports this implied that additional 108 individuals could be added to the sample, and for report of others this was true for additional 290 individuals. For self-report a maximum of three missing items each person was found, whereas for report of others the number was four. Overall, out of the total number of items, 0.20% and 0.35% were missing for selfreports and report of others, respectively. Hence, the proportions were small and therefore not assumed to introduce substantial bias in the analyses conducted. With respect to the PWI and the single-item VAS QoL scale, it was required that all items should be completed.
The internal consistency of the INICO-FEAPS scale was evaluated using the ordinal version of Cronbach's alpha (Cronbach, 1951) . As argued by Gadermann, Guhn and Zumbo (2012) and conducted by Gomez et al. (2015) , ordinal alpha estimates alpha more accurately for measurements comprised of ordinal data. Furthermore, the internal consistency was evaluated using average item total correlation, ordinal theta, McDonald's omega and average variance extracted (AVE). The calculation of average item total correlation was based on fully completed scales with no missing data. For calculation of ordinal alpha and ordinal theta, missing values on the INICO-FEAPS scale were accounted for by using pairwise deletion in the calculation of the polychoric correlation matrix. Prior to the calculation of McDonald's omega and AVE, the items within each domain were parceled into groups of three based on skewness (Holt, 2004) , and the dimensionality of each parcel was examined through iterated principal-factor analysis to ensure that each parcel was unidimensional. The same parceling method was used prior to conducting CFA of the eight correlated first-order factors. The purpose of the analysis was to confirm the internal structure of the INICO-FEAPS scale, i.e., to evaluate the existence of the eight QoL domains as eight correlated first-order factors. In other words, it was not to remove or add items. Hence, it was considered appropriate to use parcels to reduce the number of estimated parameters and thus the sources of sampling errors in the model (Little, Cunningham, Shahar, & Widaman, 2002) . In the CFA model, missing values on the INICO-FEAPS scale were accounted for by using maximum likelihood as the estimation method (Allison, 2003) . The goodness of fit of the model was evaluated using a chi-square test, root mean squared error of approximation (RMSEA), comparative fit index (CFI) and coefficient of determination (CD).
Convergent validity was explored by comparing the raw total of the INICO-FEAPS scale to the result of the single-item VAS QoL scale and the raw total of the PWI (for self-reports only) using Pearson or Spearman correlations, whichever was most appropriate considering the distribution of the included variables. In these analyses, missing values in the INICO-FEAPS scale were handled with multiple imputations, with five imputations for each missing value. The statistical analyses were performed using STATA version 14.2 (StataCorp., 2015a) and R version 3.2.5 (R Core Team, 2016) .
Results

Internal consistency
The results for average item total correlation, ordinal alpha and ordinal theta are presented in Table 2 . Average item-total correlation ranged from 0.340 to 0.574 for the self-report form and from 0.374 to 0.627 for the report of others form, thus indicating good internal consistency for all domains. As suggested by Nunnally and Bernstein (1994) , an item-total correlation value of 0.3 guides the discrimination of items. The lowest values for item-total correlations were found for the domains of physical wellbeing and rights for both the self-report and report of others forms. Further, the domain of self-determination for the self-report form had a low value for item-total correlation. These results indicated lower internal consistency for these domains, however all values were above 0.3. Ordinal alpha ranged from 0.658 to 0.898 for self-report and from 0.733 to 0.896 for report of others, indicating acceptable to good values for all domains, with only one domain (physical wellbeing in self-report) having a value of alpha slightly lower than the often-used threshold value of 0.7 (Gadermann et al., 2012) . With respect to the self-report form, internal consistency was highest in the domain of emotional wellbeing, and for the report of others form, in the domain of interpersonal relationships. On the contrary, internal consistency was lowest for physical wellbeing for both forms. Similar results were found for ordinal theta (see Table 2 ). Overall, the results indicated adequate internal consistency within each domain for both the self-report and report of others form.
Evaluation of internal structure
The internal structure of the INICO-FEAPS scale was evaluated using CFA with each domain corresponding to one factor. To replicate the method applied in Gomez et al. (2015) , the nine items within each domain were parceled into groups of three based on skewness before conducting the CFA. The results of the examination of the dimensionality of each parcel are summarized in Table 3 . SD = self-determination; RI = rights; EMO = emotional wellbeing; INCL = social inclusion; DEV = personal development; RE = interpersonal relationships; MAT = material wellbeing; PHY = physical wellbeing; r i-t = average item total correlation; Ordinal α = ordinal alpha (standardized); Ordinal θ=ordinal theta. Table 3 Iterated principal-factor analysis of each group of three items, i.e., each parcel (n = 24). A. Knüppel et al. Research in Developmental Disabilities 75 (2018) 11-21 The variance explained by a possible second factor in each parcel was close to zero for almost every parcel, indicating that one factor was sufficient to explain almost all of the variance in each parcel, i.e., the parcels were considered to be unidimensional. More specifically, only two parcels from the self-report form and one parcel from the report of others form did not clearly demonstrate unidimensionality. Regarding the self-report form, the difference between explained variance for factor one and factor two was smaller than 5.00% in one parcel from the domain of physical wellbeing and in one parcel from the domain of self-determination, whereas the rest of the parcels on the self-report form exhibited a difference of 17.74% or higher. These two parcels exhibited extremely low proportions of explained variance for the first factor, which made the differences in explained variance equally low. Additionally, regarding the report of others form, the explained variance of factor one was 47.68% and that of factor two was 2.04% for one parcel in emotional wellbeing. Even though the variance explained by factor two was a slightly higher than zero, hence suggesting two factors, the majority of the variance was explained by the first factor, which means that the difference between having one and two factors was negligible. For the three parcels concerned, they all included two or three items that were not highly correlated, which is evident when the parcels were established based on skewness and not correlations. However, only one parcel in each domain was affected. Overall, since only a few values were diverse, assuming unidimensionality of the parcels was considered acceptable .
Results from the CFA are presented in Fig. 1 and Table 4 , and the goodness of fit indices of the applied model are presented in Table 5 . Correlations among domains all exceeded 0.3 and, for both scales, were highest between social inclusion and personal development (self-report 0.86; report of others 0.87), social inclusion and interpersonal relationships (self-report 0.86; report of others 0.92), and personal development and material wellbeing (self-report 0.85; report of others 0.84). Additionally, high correlations were found between the domains of rights and self-determination (0.89), and rights and personal development (0.82) for self-report. The lowest correlations for self-report were found between the domains of self-determination and emotional wellbeing (0.39), and self-determination and physical wellbeing (0.38). With respect to the report of others form, the lowest correlation was between the domains of rights and interpersonal relationships (0.39) (all correlations are presented in Table 4 ).
Several goodness of fit indices were calculated, a strategy recommended by Hu and Bentler (1999) . Thus, calculating the standardized root mean square residual (SRMSR) was not possible due to the method of imputation of missing values. As was the case in Gomez et al. (2015) , we obtained high values and significant results for the chi-square test. However, whether this result was affected by a large sample size cannot be ruled out (Russell, 2002) . The values for RMSEA (self-report 0.053; report of others 0.070) indicated acceptable fit with values close to the value of 0.06 (Hu & Bentler, 1999) , but with a slightly better value for self-report. The values for CFI were close to the value of 0.95 for both scales (self-report 0.937; report of others 0.914), thereby indicating an acceptable fit (Hu & Bentler, 1999) . Again, a more proper value was obtained for self-report, indicating a better fit of the model for this form compared to report of others. Finally, the size of CD indicates a good fit for both forms (report of others 1.000; self-report 0.999) with values close to 1 (StataCorp., 2015b). Overall, a slightly better fit of the pre-defined model in CFA was found for self-report compared to the report of others.
The internal consistency of each domain of the model analyzed using CFA was investigated based on McDonald's omega and AVE, and the results are presented in Table 6 . The interpretation of the values of McDonald's omega is equivalent to the interpretation of the alpha coefficients with values exceeding 0.7, thus indicating a reliable measure of the latent variable (Gomez et al., 2015) . With respect to the McDonald's omega values for self-report, the domains of social determination (0.670), rights (0.654), material wellbeing (0.695), and physical wellbeing (0.625) did not exceed 0.7. This was also the case for the domains of rights (0.592) and physical wellbeing (0.656) for report of others. The most consistent domains were emotional wellbeing (self-report 0.872; report of others 0.853) and interpersonal relationships (self-report 0.806; report of others 0.882) on both scales. The value of AVE indicates the accuracy of the construct measured in the proposed model with suggested values above 0.5 explaining at least half of the variance in each domain (Hair, Ringle, & Sarstedt, 2011) . From Table 6 , it is clear that the domains, which had values just below the suggested threshold for McDonald's omega, also had values just below the suggested threshold for AVE. However, all values for McDonald's omega and AVE approached or exceeded the threshold values.
Exploring convergent validity
Convergent validity was explored through correlation analyses between the total score of the INICO-FEAPS scale and the total scores from the PWI and the single-item VAS QoL scale, respectively. Interpretations of the results from the correlation analyses should be made with caution as the PWI and the single-item VAS QoL scale are not, at present, validated in a Danish population with ASD. However, the applied scales are, as is the case for the INICO-FEAPS scale, designed and proposed to measure the same construct, i.e., QoL, and moderate to high correlations may be indicative of convergent validity. The results for all possible comparisons between the scales are presented in Table 7 .
Overall, correlations were positive and ranged from 0.31 to 0.75 suggesting low to high associations between the QoL measures applied (with 0.30-0.50 indicating a low correlation, 0.50-0.70 indicating a moderate correlation, and 0.70-0.90 indicating a high correlation (Mukaka, 2012) ). A pattern of higher correlations between QoL derived from self-reports than the correlations between QoL derived from different informant groups was found. The sizes of the correlations between QoL scores derived from self-reports indicated a moderate to strong relationship between the applied self-reported QoL scales with correlations ranging from 0.59 to 0.75. In contrast, low to moderate correlations were seen in analyses with different informants with correlation ranging from 0.31 to 0.64 with the highest correlations found, when results from QoL scales with parallel versions were compared.
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The aim of this study was to evaluate the psychometric properties of the INICO-FEAPS scale when administered to adolescents and adults with ASD following the methods of data analysis used when Gomez et al. (2015) validated the original version of the scale. In this study, internal consistency, internal structure and convergent validity were evaluated.
For all indices used for evaluation of internal consistency, the lowest values were found for the domain physical well-being. This result is similar to the results of Gomez et al. (2015) . Overall, the internal consistency was slightly higher for report of others compared with self-reports, with more domains for self-reports having values below cut-offs for the indices used. However, as found in the results section, all values for internal consistency for both self-reports and report of others in this study (i.e. average item-total correlation, ordinal alpha, ordinal theta, McDonald's omega, AVE) approached or exceeded the threshold values. Unlike Gomez et al. (2015) , who found good results for report of others and poor results for self-reporting according to McDonald's omega and AVE, we found mixed results for both forms of the scale. There might be at least two reasons for this discrepancy. First, it may point to Results of confirmatory factor analysis testing model with eight inter-correlated factors. P1 = parcel 1; P2 = parcel 2; P3 = parcel 3; SD = self-determination; RI = rights; EMO = emotional wellbeing; INCL = social inclusion; DEV = personal development; RE = interpersonal relationships; MAT = material wellbeing; PHY = physical wellbeing. df = degrees of freedom; RMSEA = root mean square error of approximation; (90% CI) = 90 percent confidence interval for RMSEA; p-value = p-value for test of close fit; CFI = comparative fit index; CD = coefficient of determination. difficulties for parents when rating the QoL of their son or daughter with ASD. The individuals with ASD in this sample were 16-26 years old, and a subgroup of them were not living with their parents anymore. This might make proxy-reporting even more challenging although parents of adult children with ASD usually are very involved in the lives of their children (Howlin, Moss, Savage, & Rutter, 2013) . Second, it may be due to the difference in the samples used for evaluating the INICO-FEAPS scale in our study compared with the study by Gomez et al. (2015) . In our sample, the majority did not have ID, which might in general result in a more consistent rating of QoL in each domain. However, different types of language difficulties are frequently found in individuals with ASD, and even though improvements in language skills are often seen from childhood to adulthood (Levy & Perry, 2011) , difficulties with for example understanding abstract language as figurative language may persist, also among individuals with ASD with intact or nearly intact structural language competence (Vulchanova, Saldaña, Chahboun, & Vulchanov, 2015) . This could potentially make self-reporting challenging for individuals with ASD independent of the presence of ID. Yet, the concrete and simple wordings of the items of INICO-FEAPS might facilitate consistent self-reporting as well for individuals with ASD. The results for internal consistency further suggest the preference of self-report over proxy-report, at least when administering a customized QoL scale as the INICO-FEAPS scale.
Correlations between domains were presented as well, and in comparison with Gomez et al. (2015) , an overlap was noted among domains with the highest as well as the lowest correlations; however, generally, we found higher correlations. This result may be explained by differences in the samples used, thus indicating more evenly distributed levels of QoL for each domain within each completed scale in our sample. A pre-defined model of QoL with eight intercorrelated first-order factors with each factor corresponding to a domain in INICO-FEAPS was evaluated with CFA with an acceptable fit, as evaluated through goodness of fit indices, for both self-reports and reports of others. Overall, a slightly better fit of this model was found for self-report compared to the report of others, a result that is similar to the finding by Gomez et al. (2015) . Due to the overall aim of our study, analyses enabling comparisons of different hierarchical models of QoL were not conducted, yet the results suggest that the model with eight intercorrelated first-order factors had an acceptable fit to the data used. However recently, using the INICO-FEAPS scale in a Colombian sample of adults with ID, several models of QoL were compared, and the eight intercorrelated first-order factors model were concluded to have the best fit to data (Verdugo-Alonso, Henao-Lema, Córdoba-Andrade, & Arias González, 2017) . In addition to previous research investigating the factor structure of QoL (e.g. Gomez et al., 2011) , results from the INICO-FEAPS scale completed by Spanish and Colombian, as well as Danish samples likewise support the notion of a multidimensional model of QoL as proposed by Schalock and Verdugo (Schalock & Verdugo, 2002; Schalock et al., 2016) .
The results from the correlation analyses comparing different QoL instruments completed by different respondent groups supported the finding that self-reported QoL and proxy-reported QoL illustrate two different sources of information (Ikeda et al., 2014) . Overall, the highest correlations were found in comparisons of different QoL assessments completed as self-report. A single analysis comparing proxy QoL scores from two different scales, i.e., the INICO-FEAPS scale and the single-item VAS QoL scale, indicates a moderate correlation in the lower range. This result may illustrate the difficulties related to rating the QoL of another person, which results in a less consistent rating, and/or the fact that the total score from the INICO-FEAPS scale is compared to a score from the single-item VAS QoL scale, where the latter scale may be less reliable given the limited number of items. Overall, the moderate to strong correlations between QoL scores derived from the same informants on different measures indicate convergent validity. However, the issue of construct validity, in general, should be explored further, for example, through a multitrait-multimethod approach in which convergent and discriminant validities are evaluated (Campbell, Campbell, & Fiske, 1959; Strauss & Smith, 2009) .
The INICO-FEAPS scale was developed for individuals with intellectual and/or developmental disabilities, and in the original paper of validation a minimum of 80% of the study population had ID (Gomez et al., 2015) . For this study sample, the characteristics of the sample, for example proportions of ID, were not known prior to launch of the survey but it turned out that the overall proportion of individuals with ID in this study sample was quite small. This might have implications for the results found, for example due to a potential reduced need of services and support resulting in less relevance of the content of some items in the INICO-FEAPS scale. However, even though an individual has ASD without ID, he or she often needs services. Thus, there is often a considerable gap between cognitive abilities and daily living skills in individuals with ASD and average intelligence (Duncan & Bishop, 2013) , which gives rise to needs of services and support in different settings during life. Further, it should be noticed that some items were slightly changed as described in the methods section to make answering possible for individuals living and managing life independently. Overall, it is assumed that the majority of the sample could complete the scale in a manner that made sense for them. A strength of this study is that it provided comprehensive evaluations of internal consistency, internal structure, and convergent validity among a large group of individuals diagnosed with ASD using the INICO-FEAPS scale. Nevertheless, there are several limitations to the study as well. First, there is a lack of the necessary data to conduct a more profound investigation of construct validity of the INICO-FEAPS scale. Second, due to the methodology of the study, it was not possible to evaluate test-retest reliability of QoL ratings for neither of the respondent groups. Third, since the INICO-FEAPS scale is developed to be used with individuals with intellectual and/or developmental disabilities, it could have been informative to split the study population according to ID status and compare the psychometric properties of the scale of these subgroups. Yet, due to the small proportion of individuals with ID in this sample this was not possible.
Conclusion
This study provides the results of the evaluation of the INICO-FEAPS scale administered to a population of adolescents and adults with ASD. Overall, the internal consistency was found to be adequate for each domain, and the internal structure of the INICO-FEAPS scale as a pre-defined model with eight correlated first-order factors, as proposed by Gomez et al. (2015) , fitted the data at an acceptable level. Additionally, the size and direction of the correlations between the different QoL scales for self-report and report of others indicated convergent validity. These results support the previously reported etic properties of Schalock and Verdugo's QoL model (Schalock et al., 2016) . Additionally, although the results of this study were quite similar to the results of the original validation paper (Gomez et al., 2015) , differences were found that may be explained by the characteristics of the samples used. As mentioned in the introduction, there were theoretical aims for applying the INICO-FEAPS scale based on Schalock and Verdugo's model of QoL in an ASD population. From the present study, it can be concluded that due to the psychometric properties found, the INICO-FEAPS scale is also applicable in ASD populations.
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